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Abstract of JP7022667 

PURPOSETo realize high output of a Hall 
voltage by mounting each Hall element 
constituting a composite Hall element on a 
position which enables uniform and 
simultaneous detection of magnetic field which 
is a detection object. CONSTITUTIONS 
GalnxAs Hall element 101 is mounted on each 
of a front and a rear of a printed substrate 102 
to make a center thereof coincide each other. 
As for a center 108 of a Hall element, both a 
center 109 of arrangement and a center 1 10 of 
magnetic flux are made to coincide each other 
in composing. At an end of the printed 
substrate 102, input/output electrodes of the 
element 101 are opposed to each of 
input/output wirings 1 03, 1 04 of a printed a* 
substrate. Thereby, input/output electrodes of 
the Hall element 101 and the printed wiring 
103, 104 are electrically connected. Therefore, 
a Hall voltage can be output to the side of the 
output wiring 104 by making an operational 
current flow through the input wiring 103 of the 
printed substrate 102. 
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1 

■iyWk (Ga I nAs) t 'J ><b-f >Z>Vk (In 
P) t©AfP^SRIlTS5Ga I nAs*-* 

m?-e$>zz.tm&t-rz>Ga i nAsm^-)m 10 

[000 1) 

nz-kyy—mztormmtt, &^*-m-t>m&.tf 

[0 0 0 2] 

[«£*©ft^] mftmnsLzomizfetmnm 20 

£8£fS. V>fc^5ffim£&$T©-:?il,T*-;l' 
(Hal 1) iSt^aifciSftT^-S. £ffl*-;l^iH;tt8 

^©S»fc.fcoT5l£-r5*-;V (Hal 1) §EE£8c 

^ttat-r^>-a©®irvfe>t}— 

T©ffi. MR®BZM%.%<Dmfe? (7a-7 ; probe ) 

[o o o 3] *-m?M<D¥mmtiT\zisvu 30 

y (S i) , yjl^-^A (Ge) izEv>7i%*m&<r> 
7>g 1 *>ft-f>v">A (InSb) . t{t4>? 
£A (1 nAs) -mbfl'J^A (GaAs) «£©, tc 

%mm%<D% um\zm-r%7cmtmt<%vmzig, 

f •5r^©7C^${b^$-B-T)a5 III-V^27cft^ 
[0 0 0 4] fi£*©te£tl¥ilMfc&>&&**- 

;nfif-*j|,n«. m>5*gft©!f&teicftoT*-;i'j!§ 

^©«f14.ht-fi-SAS#ft-r5. {BJAtfG a A s »6 
fi£S*-;HSI^ ttG a A s ##ft<OA*> Y ? ^tt 40 

©. £fctg^&»l*ftt£'>ft^fca«l5«tt I n S b*> 
I n S b jfr-JHfi^a I n S b¥$#©A*> * 

[0 0 0 5] Si6TttSii*X>v>©«ffi&@eS(ffl 



#B8¥7-2 2 6 6 7 

2 

-)v% : ?i>mm2nz\zw?T^z. 

Wm#tmt>*-A' (Hal 1) ftftCftSU 

art-*. ttoTKt»*-;wu»fffift#afc». bp-^ss 

[0 0 0 6] ^©fcs&^^ecilSttlE*-^^© 
SS t ffi £ o T*»(Wmo«WtiS* 6 ®Htt <bS9s 

A (Ga I nAs) ZjcilBfc 'J ><b-f >-^>>A (In 
P) *»&*rtan*Axd»6fcJMBLfc«S£. Srfc 

&s&«#-A^©*mtbTfcffl-f£H*fcfc3ft 
tv>* (hoj m i 9 9 2¥«^5 3@«ffl!aa 

1 6a-SZC-l 6. 1 0 7 8H#1D . £©trfcfc 
G a 1 n A s #-;i^ttfttt©fi«^t>Jfc*ltfM3 

[0 0 0 7] :0»aGalnAs*-Jl*ftt. ■£•© 
©ffl*&|6l±$-a--5-^©^J-C»S)5t, *J^H*>6©* 

-;nn*ii£E©«jisi**K*-enrv^«, &**>&© 
sM-;w^?©*-;vaj*m)E*iii|@-r'5^ffl sm-t « % 

[0 0 0 8] *&, *S3d9»*±fc*-**^S»» 
fiKBltb». *n6fe«HK:«KWfcl6»b*GflS* 
-JH&^tfcU £«K3tt&tf;-;i'tajE©tB;*}£fS.S# 

( r^-^-©ABCj p. l 14 SIKth 
7;V-A*X#1) . bri>U !«**>60*&fl;Snfc 

#3fiK) ftBWCJioWfcWilflBliSfcttSoT^a 
jg^ifl-^Tt). fi4r©*-;VjRT!»^©*-;HlJEE*« 

[0009] 
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3 

[»M**ftLJ:3trs»lffl GalnAs*-*! 
[0 0 10] 

mtWGaInAs*-;«m ^-SftlC^ 
»<@ffi^J jl/^^^^f ^ fc IK U ffi^fc 

[0 0 1 1] Gal nAs/InPAfPS^ 

inp»gaiM$n§. *ffl±tttt««w«i o 

9 O-cm-10 7 Q • cm»l nPJK&a<2>&K 

o< -io s q- cmmsKDitmmm^mm 

)V7s^— (Liquid Encapsulated Czochralski ; LEC ) 
^ iitiiVB (Vertical Bridgman ) fttft^n 

zmfc^v yvv^mz&v^zmfivtz. s 

fc, FeMInPJMIA+OFe?«[«nWMrAlO* 

sisafc^i-nwwjeo*. 

[0 0 12] E0InP3i|BaX«±l;:inPJlfcn» 
Gai Ini-i AsIt$«aLAfPS^MtS 

at, z.nb<Dx¥?*i/*)i®<Dm®mmzfflmm 
<, inP*»a»«±icftrinPi&rtfia*, « 

g&£T3Ga I nAsf§<DmT&®m$:fa±2ikZ>tztb 
\Z, I nP#|SaS«^&©Fe^»»©Ga I nAs 

1*ttl nP*JSaS«±lCI nPft/t?77 (buffer) 

b»« 2: t k i oisa*«*©xtf s^/mum^ 

©fi*«»«IT*a:£©»**4CSfc», GalnA 



(3) #B8¥7-2 2 6 6 7 

sBOW^dftaS^fc-f StttTS^-f^ Gain 

a s *-)vm?<Di$mm®&%mT!ZzuE<Dm&* 

m<. «*l0**ft#r*9x/\lc, Sfc**U7fi 
K#-l 0 19 cm- 3 <Z>4£jfflKn§!Ga I nAsi£/> 

ju<i*-^v>?^y*>? vowmzmztzftxzmi 

[0 0 13] ±12© I nPA^77SMI:Ga I nA 

(Liquid Phase Epitaxial ; LP Eft) , # 
J0 z 3r&X\Zi?3ri/4r)Vfo&& (Molecular Beam Epitaxia 

i; mb Eft) ^m^mmmm^m, n*>«>* 

MOVPE (Metal Organic Vapor Phase EpitaxiaI;M 
0CVDSt*OMVPEStfc»Btl5*^* 
) . «tt*&MOVPEi:MBE5K*&a^-&& 

mo -MBEffi&^affl^sr*. tx)^u att-ett* 

JS£E««Jtll»KViU> (P) fcStrl nP»0*aj#» 

m<Dm\z\*MB Ejfcfc o ^fl:#»^W^ffl^J«itt© 

«jft*6t>o«6MOVPEffi*t*ffl*nT*D, #fc 

a? xjh->^a (Cs He in) zmtzuovvE 

ft (®W¥ 1 -9 4 6 1 3#R) ^*BSt$n 
T^ftfcffi (*^JE) TK»^TtKatt©I nPitf 
CGalnAs^tmuWt^ InP 
B£WA«MOVPEftTJ&g$12\ Pm^Ga 
i Im-i AsittMBEit^fi^tSftf, ISfc 
rtfi*t6ftllK:l/Tt)3Wttll<, *-©*SST?Slf[ 

[0 0 14] Hfl2Gax I m-i As(D?gf|J£x 

50 fcmvcfct o. 37^x^0. 5 7t-rz>(D&m*L 
K fa&&£{£, I nPtctt^gE^-r^Gai I m-i 

AsossJtx = o. 4 7#&fiaJtairn*K:#K 

Gai Ini-i AstlnPtOU^ftOSI. IP^& 

[0 0 15] *SMIIfcttb*±EGai I m-i 
AsHORJPfct)ViT»a»afl!)ttlHtt*K fib, 

i-^&ft^ij-xy^^ytw-rswffiawoigajisR 
*-r«fc»©xa^-)RMfc«ffl$n*^ cor*? 

to*>ft*arxtf**s/^a* 

«©^#W*J»*««»-rtiK«»Jc^*x^?>yfc» 
r*l»HI©»*ftffK fct)T*»!rttlCB*Xyy> 

yainncxyy^wRKgHFaBftftfti;*. c© 

50 #fcafi*?iR*0ffiT£ffl<. foT$^^AfD 
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5 

x I m-i Asl^I nPB©^ff©Rfft*45<k-t5 

[0 0 16] ±j£tf>*D<, I nP#JgSS«±{C^3 
iffcffitgjKGax I ni-i As, Gai I m-i Asg 

»^Xlf^*^;^XASSftafitl/Ga I nAs 

&«u ftrA-ia*«i«fc&r«i*c!>««ftGai 

In.-, Asl<2#£S#£tt£* «*«*-Jl#ft 
bT©«B*««rr*Gai Im-i AsiWW 
K I n Prnz^toWZtD- (mesa) Xy?>y*« 

ft»ft©*«ffi-C*SftfilSGai Im-i AsiOg 

7 * h u y ^ 5 7 Ha*fc± Dx*ffltttffcia*ffl« 

«Sg*^^TfifS5tGai I ni-x AsM\ZMbXy^ 
>if*»t. C©Xyy>jffc±D7*M/^MWf« 
R£2ft&flttlC&*Gai Ini-x A s IteBWWK: 
BfcSSn, ««»S««0&±E©ftttffiG a i In 
i-i A sBtfq¥«^a 
[0 0 17] Bffi«07tM/^Xh«WX 

fflUfc±T, ±Etf>ttffi$tGai Ini-x As3>^# 
ht«fl«fc±Da«»K:»*l/&tt<, Ga, In 
t-i As«««HR«I nPA^77S^Xy^>>7 > (C 

£ © * »X y ^ > y J: 0 B&ft? j&Stt tf £«ffiffi{Rtt 

U Stt^*Xy?>{ffct3^TWai«i©*»3»«5a 
mftjH**£±E<&*D<16B«* (MUGrtt) \z%rl<x 

mm\z. vm&T\zwtfeLttw*¥mmzm* 

[0 0 18] «S^ifX^>W»im A*ffl3t 

IyM >^^nfe^XA(7)^ffi^lC-jg07^ h v 

'&to<D7* h'jy^7 7>C-jiH<fc0A^-X>y (pa 
tterning) LA ■ mrt*«£«l«ra««K:ft*7* h 



(4) ftBB¥7-2 2 6 6 7 

UJagOftifflRGai Im-i A s ltf)^Ji£f|£HS 

[0019] *fc«aa»tft-r*#oA i ^^sjpx 

Zft\ZW£2ftZZt\Zte<AuT?&r?Tbto%ii£\s3i 
i0 fiSiniOGax In.-i A s ®£n>*;7 hl^UTIS 

-r*©iftfxbT, lr>fct3>5U7h*7 (lift off) j£ 

ftMfflivTSKi^^x h$j±«af^nfcA i 
r*. ^©^T7D^>^5s^r^ ; feAimffiic« 
*-*y2&jfimztt*2nTK%. *>te&\zztit><D 
a i «ff©»«ttfi3a3WB2 o o unrtmjMfim o ^ 

[0 0 2 0] *fc^»<0^5XVCVDSfcJ:OWMt 

* (S IN) fc£T?*oTt>AV>. *K, _tE<B«K5l 

50 ^y>^ (dicing) totcWzmfof-i v>9y-i> 

»07*HJy*974H»|fcJ:D*SU STcos 
i0 2 »»BI£Bffl2ii:a. HfflbfcS i 0 2 « 

aw«7yft**« hf) k§u 3K«# 
i o 2 t&mz&misfc&rz. zn\z£t)A • m 

teGax Im-x Asl*litSai*bft«. ttEfcfl 
S-T<5«»fc:»HlbT^*Gai Im-x Asi^ 

^? &jB«Kfiw«bxy?>yi»srntfav^ 

Gax I ni-x Asm<DUT\Z$>Z> I nPl^^n^fc 

**inp#«««o«JBa©-«2;»*-r*. -© 

mizmZV&M *s>>f\zmtZ>Z#7't X- (sucr 
iber) *^l/-H (brade ) fca&**^0#«©RfcX 

[0 0 2 1] *^*iPX4«Shfca, ±E©^-» 
>fc»oT4i»«)X^7-rtf>y (sucribiog) 

50 £isu aff^nfc^^&fi^fc^iiL*-;^ 
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7 

(chip) tUt. ComiZLTftZWtm?? 

h (mount ) r5„ iOY^> HclSLTttG a, In 
1-1 As*-;V^O^IcSStLTffl^fcI nPf 
&&©SEfl8£v^>hLTfc«itoftK *&, Ga: 
In,-, As*-;P^©^;0^SnTa5SSffiJ 

fflfl]T£8U ffli#£I nPS«©gffiffijTXflLT*> 

®m%®fi®%\z\t, mmmm^mz^x, f-y 

7<D*>bZ-&t<iiT&W2limzm\Zllk&2liZ> 

*mb$>z>. $*»#a<Lr*&i#R38)£uiHi 
<D&m\z*-)v$ : ?-mmtn\s&^. Began 

10 0 2 2] ?y7m*>-r?y7%m%tsi®m-Qm 

3-&Tt>fcK ^•fn\zLxbm&fc*s-)i,%?zf3.-r 
mfrx-jv^m-ummmzmz < mm 

mmmmmmzmvx^ cnzomsm&v 

[0 0 2 3] StCtt, WtttVUVhSfe©®^-© 

%?ZEmLm&it*-)\<%?-&W!8.bxh&<, 

±m<D#a<m®zvimzm}!ix2zmnttzotf 
mmwx&t). &%ttmttz>m<D®mjjfaiz&frx 
3-v ^©f -c^-as-ti-Tii^ttt. m*t.tz.?m±.\z 
n^nmz. m-mm^n\i^\ <au 
mmm^n^mwm\zm^^^z.h-hK & 
m^-mi-\zmm\zm^^m^^z\mmx$> 

[0 0 2 4] 3-fc, *^KlC^t)5ffi^*-;^(C 

mttmm\mm\m\mmnx^z>mtf 
%®c>ctts;tft,iiftmm%itt&t?z>mi5.\z 
wMmzRtttmtimx&oxnttztt^L. mtt 



(5) #SPP7-2 26 6 7 

8 

»c, ®m&m^fcz>tt®z5.8#tLxmmbtz% 

^nic<fc5^^ffll'J;01,AHj-±*-;^©* 

-;nfi*«)EESiiiPS-Br5^*t»?>sa. fi&m&aj© 

Jfcgtt£Sfc5il8S£ffi<*l-&a*ife5. *fc. InSb 
feffflSnSGaAs^Gai In,-. As*-;«? 

B. «ffl«*flUEo±lH*««aai5 0T:ifitt-e»*c:i: 

jo £LT%*rs t-fe 75 •> £*m* ztft&iwt bxm 

[0025] *%w\z&z>m&n:2nxf3.z>mrci3.G a 
i inn a s x-frmTax-miimmzmitrz 
t, 2<@©*-^^g i yys^-©^^tcT>>>h 

[0 0 2 6] 

nfc«T«kfc«cfe^i*snfe*-/MijEE«Hi*a« 
sf^fflswr. 

[0 02 7] 

5? [SHtffi fi*T> Hffl«BM£Jl®WE? (7d- 
7) KO^T©*Sfi«£S»C^#WtcSiWr5. CIT 
«. 2ffl©Ga I nAs#-JP#?-&a-&fl2£i*fcttK: 
OtgJHjr-S. 2 fl©G a I n A s 

©^sicffisr-5^jsai:«s#A.6n**J. cutbt 
ff »■ Lx»zmx*mmwww®m^x®wi lx 

V>S#&©5R;frK$?8-&&. H-$*I#©«SHK:KH 
»«IC«l5r. «HLS^*lcSam*A^«*©+'L>i 
[00 2 8] (SliSWl) 01tt2(@©Ga I nAs/ 

SS©^ • mwtz&* ifi^SB«UTa:ft*'&*~;i' 

**-^*^©«Bt8A-A' fc»5afi*lRl©l»iHSSC 
0T»5. 01© (10 1) tt. ffi^b*-Jl'*f i ©^ 
50 «fc*fc0ffifflbfc*#©Ga I nAs 1 1 nPtOA 
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xD8£fr£££iSJiS©Ga I nAs^J^TO 
Z>. *>tlfr\ZZtlt><DG a I nA8*-;«W#!R 
8BT1. 0-1. 1 kO©Artfitt£«U SfclmA 
©ftfr«W*jSaS'&&»S' lk-Gauss ©«#» 
&TT7 OmV©*-;l/«E&W*^SB*£B*.T^ 

*J»»fcl/Tffll»&yU>h»« (10 2) ©S-gM 

fcm^t3v»>>hu&. a • asu©*-^** (i 

o i) a*©** (10 8) *JSHk:HBrr*Bfc«fi 

[0 0 2 9] JEfctt*©^***©** (10 8) » 
a£fcfc3fcoT©EB©"Ki> (10 9) tfeftO, J. 

oaHP©******©**? dio) tfc-as-rr 

U B*#:/U>hSB£J9* (10 2) MtbTSlt 
fcffll&anTV>*Bft©EBSBl/fc**, ¥fr^i!jLT 

^ft*-;«^*ff4fc»OfiBtSfcr3T©»«FSC 

CBbDttfcK 7U>HHtt»* (10 2) ©a- 
*B5©aBfCtt*-;Wl5? (10 1) fC»^*«*A* 

**&»©**«£« (i o 3) Rtf^-mmm* 
tzttiJiftmm (io4) j&twjwsn-o**. ms© 
7V>hBB (103W104) ©iggroia i tc^-r 
A5ft*T«fca-3Tv»fi. £©yu>ha« do 

2) ©ftSlCGa InAs*f (10 1) SrH^fWA 
*««Rr;ffl*«B^^,j > (10 2) ©A*ffl 

eh (103) RKftmmm (io4) 

[0 0 3 0] ItttC^DGa I nx As^-J«f (1 
0 1) ©A"ffl*«fifc:/U>h*K (10 2) ©£B 
!C»/**n&^U>hBB (103W104) tttB 

(10 2) ©A^fflE® (1 0 3) «9CTAfra»« 
SffltfU* fflAJBEB (10 4) Bfc* 

-)V&f£tftitfl2nZ>£ttUZ>, ±E©*D<MJK¥# 
OG a I n A s *-;l*?08!*flE»4 7 OmV/mA • 
kGaussT*5^5, #JAtf 5 mA©I&ftfflm^£ 
«»1*l/a&fctt£, 3 5 OmV/kGau s s ©*-;p 

«EE*«iB*jfl*F (io4) icffl*sn*::i:ta*. 

Cttfctt 0 fcft**1"2B©G aim As 
MftftS«fcBL» Stt*-;WR7- (10 1) ©E 

b©+& (io9) tmtot*mt**mm mm ©* 
(no) «*^*ic«tt^iBti- 

tt % looi»#fctfc^U>hK* (10 2) ©gE® 
RttBB©3R*K, G a I n A s *-)im? (10 1) 



(6) #W¥7-2 2 6 6 7 

10 

%#-)inmmftnm&smAtLtzm\z\t. 350 

mVOfgt^^o W*>, ««©*-;MH*«E©BB"r 
WfcBtt-r^EflttSJltKliO^^BEOHi** 

[0031] co«ft«fflanft*-;i4ffi©ai*ftii 

*fctt> ±!2©&Ga I nAs*-)I*f (1 0 1) © 

ffjftjflBi (io4) o«mn«BAnicii9iicwis 

• gffifC 1 fi^B- 2i0GaInAs #-;Mfc?©# 

zmmztttf, nm-zx-frm^Q&mteznizm 
*^t©tt»©fc»K:it-r$»#©«aE«©*fl[#s 

rn«fiK fib, 2©«&3aws?W!-r*«£fc* 

^©EB©*^*HS^-fr<&&^©E«*^*T**. 

[0032] (sas«2) m&ik\zmox<Dj& 
ffl»B©tt©-flft«"r. *«■?»*»-©:/■; > hg« 

©^bbkhs^-t. *tc. m4\z\m3\z7f;?B- 

B' *iftfc»5Sit*iej©«SCWKBH&«-r. S3tr 
*T*0<, (10 1) tt3d9#il/fcy«J> 

hSS(10 2) IcSflfcGalnAs^JWfS 

»-r. fc-jus^ (ion tt**BitHi;<*?© 

(10 8) £-&$tfTE32-£T&£o Sfc, * 

-;i*HP©+* (108) a, c©*^*-;!/*?©* 

^ftta&oT©Efi©*'b (10 9) fcHSU JLO 
*&»■*-*«*©*& (110) £-^£^T$>0, 
40 «»*HBrK:fi^iWfc:BttT6Efi^«coT^*. * 
fc*fc;i;iTttB# («*) «Qa»* (10 2) ©^ffi 
fc¥frfc»»l/&#&. (10 1) KttLT 

iffift (l 0 1) «SftlcK<£n 

[0 0 3 3] B-&ft****»T»*^ 
ttG a I n A s tf-^Sfrf (10 1) ©Sf^fcffiffi Lfe 
I nP*jgSgffiffl'J^7 r, J>K^S (10 2) 

fe^>c ZZT? (1 0 3) Rtf (1 0 4) ttA*fflStfHJ 
5(? *ffl©^U>hE*&S"r. Cft^©EB©ft«ttB3 
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tC*T«K:*SHFtt»fc&oTVi.&. fit/. m» (1 0 3 
Rtfl 0 4) tt*-;^ (10 1) SrSBS-a-bfe-Sfc 

©©MfcoTtTfcssiSttEEsnTfcsr. rne>© 

7"'J>hESI (10 3&tfl0 4) tHa-MH^ (10 

i) oA*§® (io5) mtemunm (i oe) t 

©gmWfc&iS (1 0 7) ». HBttWW^ 
^icfeofc. co«CB«oamt:Ettatte*7 
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